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142 expressed in the δ notation (in ‰) as deviations from international standards (Vienna Pee Dee 143 Belemnite for δ 13 C and N2 in air for δ 15 N) following the formula: δX = [(Rsample /Rreference ) -1] × 144 10 3 ,with R = 13 C/ 12 C for carbon and 15 N/ 14 N for nitrogen. Calibration was done using reference materials 145 (USGS-24, IAEA-CH6, IAEA-600 for carbon; IAEA-N2, IAEA-NO-3, IAEA-600 for nitrogen). Analytical Mann-Whitney U tests were run for testing the hypothesis that the distribution of data was the same 153 between groups. In this context, data accounted for either δ values or C/N ratio; groups for exposure 154 intervals to seawater (2 vs 4.5 months), food sources (wood vs SPOM), or feeding modes (suspension-155 feeding vs xylotrophy). 
165
Concerning the specific utilization of dissolved N2 by the bivalves, we thus used the δ 15 N of 0.6‰ given Mann-Whitney U-test, p = 1 in all cases).
178
The number of animals present either on or inside the wood logs increased with exposure time 179 intervals. Only one species of shipworm (Table 2) , namely, Bankia carinata (J.E. Gray 1827), was 180 observed. Most other taxonomic groups consisted of suspension-feeding species. As no significant 181 difference for both δ 15 N and δ 13 C values was observed between the two exposure intervals to seawater 182 (two-sided Mann-Whitney U test, p = 0.09, p = 0.10), B. carinata was considered a homogenous group.
183
The average δ 15 N value of the shipworm bodies was close to 0‰ and their content was highly depleted 184 in 13 C with a mean δ 13 C value of -27.5‰. Shipworms were much more 15 N and 13 C depleted than known 185 strict seston feeders such as M. galloprovincialis, H. arctica, M. subpictus, S. vermicularis, S. triqueter 186 or A. conchilega (one-sided Mann-Whitney U-tests, p = 1 for all cases). Higher C/N ratios were observed 187 in shipworms (one-sided Mann-Whitney U-tests, p = 1) due to higher carbon (39.9 ± 1.9% versus 34.9 188 ± 3.3%) and lower nitrogen contents (5.2 ± 1.6% versus 8.4 ± 1.6%) than in other consumers. The 198 and from A. glutinosa (from 9% to 51%, mode = 37%), much higher than contribution of SPOM (7 to 199 13%, mode = 9%).
201

Discussion
202
Bankia carinata resorted to all the pathways of carbon and nitrogen acquisition described in 203 shipworms. The approach permitted us to determine estimates of nitrogen source contribution, even 204 though the number of sources was too large to get a unique solution from standard linear mixing models.
205
As expected, the conversion of isotope compositions into contributions to the shipworm diet confirmed 206 that wood was the main source of carbon, but it primarily revealed the significant contribution of nitrogen 207 fixation pathways to the nitrogen content. 
234
Carbohydrates are more enriched in 13 C than lignin (Benner et al., 1987) , and this gives whole wood a 
241
According to the SIAR mixing model, SPOM contributed about 10% in average of the nitrogen 242 of the shipworms. Out of the two other potential sources, the mixing model suggested that nitrogen 243 coming from endosymbiosis contributed to the nitrogen pool of the shipworm tissues at an equal or even 244 greater level than alder wood. From the C/N ratio, it appears that B. carinata had reduced nitrogen 245 requirements relative to other bivalves but a nitrogen content 20 times higher than that of alder wood. 
311
This study, involving alder wood, provides a first quantitative estimate of the contribution of food 312 sources to the diet of B. carinata. Most of the assimilated carbon originated from the wood and N2 fixers 313 contributed significantly to nitrogen requirements of the shipworm. However, it must be stressed that in 314 a previous study conducted on Teredo navalis (Paalvast and van der Velde 2013), the overwhelming 315 amount of carbon and nitrogen was derived from SPOM rather than from the wood source. Availability 316 of food sources may change over time and space between studies, but stable isotope composition of 317 wood also varies according to tree species and each species of teredinids has its own traits of life. As a 318 consequence, the relative importance of the symbiotic association could then be better appreciated by 319 testing, on the one hand, several tree and shipworm species, and, on the other hand, by performing 13 C 320 and 15 N labelling experiments to quantitatively estimate the C and N pathways within the different 321 potential components of the shipworms diet.
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